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This reports original chromosome counts for some dicotyledon species 
which occur on or are associated with gypsum soils in the Chihuahuan 
Dcsei’t region of North America. Many taxa arc absolutely restricted to 
gypsum while others may also grow on surrounding non-gypsum habitats 
(Johnston, 1941; Waterfall, 1946). These obligate gypsophiles and facultative 
gypsophiles include species that constitute unique gj^psum floras of the Chi¬ 
huahuan Desert and elsewhere in western United States and northern Mex¬ 
ico (Powell and Turner, 1975). 

The chromosome numbers presented herein were accumulated since 1969 
when a chromosomal survey of gypsophilic species was initiated. Major 
cbjcctivcs of the chromosomal studies were to compare the percentages of 
polyploid species on gypsum and non-gypsum substrates and to evaluate the 
polyploid percentage in the cntii'e Chihuahuan Desert flora. Elsewhere we 
report (Powell and Sloan, 1977) that the gypsum floras comprise fewer poly¬ 
ploids (17.8%) than non-gypsum vegetation (32.7%), and we calculated an 
overall polyploid percentage of 30.2 for the Chihuahuan Desert flora. Table 1 
presents a large portion of the counts that have contributed to the percent¬ 
ages. A limited number of other counts for gypsophilic taxa have been re¬ 
ported by Turner (1972a, 1972b, 1972c, 1973a, 1973b), Turner, Powell and Wat¬ 
son (1973), Bacon (1974a, 1974b), and a few other workers. Wo hope even¬ 
tually to increase the number of counts for gypsophilic and non-gypsophilic 
species of the Chihuahuan Desert and therefore to refine the accuracy of 
polyploid percentages in the edaphic-floras. Several hundred species of 
about 150 genera and 50 families have been estimated to occur on gypsum 
outcrops of the Chihuahuan Desert. Chromosome numbers are known for 
about 125 species, about 55 genera and about 25 families, of which 78 species 
representing 54 genera and 17 families are presented in Table 1. 

Information regarding previous reports for the species listed in Table 1 
can be found in the chromosome number indexes (Darlington and Wylie, 
1956; Cave, 1956-64; Ornduff, 1965-1967; Moore, 1967-1972; Fedorov, 1969) 
and other I'ecent literature. Therefore not all of the taxa are commented 
upon in discussion. 

Buds for moiotic analyses were fixed in Modified Carnoy’s Solution 
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(4:3: 1), and chromosomes were stained with acetocarmine during appli¬ 
cation of standard squash techniques (Turner and Johnston, 1961). Vouchers 
are deposited at SRSC, TEX, or US. In Table 1 collection numbers preceded 
by P are by Powell, SI are by Sloan, Si arc by Sikes, 0 are by Olsen, Tu are 
by Turner, and To are by Tomb. 

Table 1 reflects the predisposition of certain families, genera, and species 
to gypsum habitats. Our observations of gypsum vegetation encourage us 
to draw conclusions about the most prominent families on the unusual sub¬ 
strate, even though this is not necessarily revealed through the taxa for 
which v/e present chromosomal data. In terms of number of genera and 
species, the families most prominently represented on gypsum habitats in¬ 
clude Asteraceae, by far the largest, and Cruciferae, Hydrophyllaceae, 
Boraginaceae, Gramineae, Loasaccac, and Nyctaginaceae. The Nyctage 
family is not represented in Table 1 because we have not been able to ob¬ 
tain unequivocal chromosome counts for any of its gypsophilic members. 
Families perhaps less prominent but characteristic on gypsum exposures 
are Euphorbiaceae, Chenopodiaceac, Leguminosac, Caryophyllaceae, Zygo- 
phyllaceae, Onagraceae, Malvaceae, Frankeniaceae, and Amaranthaceae. 
As suggested in Table 1 certain gypsophilic families and genera contain 
more polyploid or aneuploid taxa than others. For example, in Asteraceae 
we have calculated ca. 10% polyploidy for the gypsophilic species, while 
ca. 27% polyploidy was found for the non-gypsophilic species (data in 
Table 1, and published elsewhere). Our analysis of the chromosome number 
reports for Euphorbiaceae by Urbatsch ct al. (1975) revealed ca. 60% poly¬ 
ploidy for both the gypsophilic and the non-gypsophilic species of this family 
in the Chihuahuan Desert region. Eventually we hope to draw conclusions 
regarding the chromosomal evolution of gypsophilic taxa, but as yet suf¬ 
ficient data arc not available to warrant such a discussion. 

Sesuvium vcrrucosum (n = 8) occurs in gypseous and non-gypseous, 
saline habitats and thus the taxon should be regarded as a facultative gyp- 
sophile, or perhaps more accurately as a halophytic gypsophile, according 
to the terminology proposed by Johnston (1941) to denote those gypsophilic 
taxa that can tolerate concentrations of salts and alkali. 

Chromosome numbers are listed for 50 species of Asteraceae, easily the 
phylad with the most gypsophilic taxa. Most of these species (Table 1) are 
cither dv/arf shrubs (19 spp.) or herbaceous perennials (18 spp.), life forms 
which predominate on gypsum exposures. Large shrubs or trees and an¬ 
nuals are less common on gypsum, although annual facultative gypsophiles 
are more numerous. 

Dicranocarpus parvifiorus (n — 10) is one of the few annuals that seem¬ 
ingly has an absolute requirement for gypsum. The species ranges through¬ 
out most of the Chihuahuan Desert, exhibits considerable cxomorphic vari¬ 
ability, particularly in fruit characters, but is not known to vary in chromo¬ 
some number (Turner and Johnston, 1961; Table 1). Dyssodia acerosa 
(n = 8) is one of the many facultative gypsophiles that does not exhibit 
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chromosomal (except n = 13 in some non-gypsum habitats) or superficial 
moi'phological variability whether growing on gypseous or non-gypseous sub¬ 
strates. High (1974) has demonstrated that cryptic ecotypic differentiation 
does occur in populations of facultative gypsophiles, and that subtle genetic 
differences have evolved in some isolated populations of obligate gypso¬ 
philes, but studies of this sort are generally lacking for gypsophilic vege¬ 
tation (Powell and Turner, 1975; Parsons, 1975). 

Of the five species of Flaveria (;r = 18) i-eported in Table 1, only F. 
anomala is considered to be an obligate gypsophile. The other species are 
commonly found in mixed gypsum-saline habitats. 

Turner (1972c) repoiled tetraploid counts (n - 34) for Gaillardia viulii- 
ceps var. microcephala, one of the relatively few polyploid gyp.sophiles. In 
Table 1 we also list a hexaploid count (n = 51) for one population of var. 
microcephala. (laillardia sp. is an undescribed entity seemingly restricted 
to gypsum in the area of Chihuahua indicated by the localities in Table 1. 

The collections of Machacranthera cf. pinvaiifida (n — 4,8), all from 
“pure” gypsum or gypseous substrates (Tabic 1) are superficially similar 
to members of this taxon (?? — 4,8) found on non-gj'pseous soils. As slated 
cailiei', the occurrence of facultative gypsophiles such as Machacranthera 
is possibly coi-relatcd with cdaphic adaptation, but it has been difficult to 
detect. 

Pseudoclappia arenaria was reported caidier (Powell and Turner, 1963) 
as n = 18±1, and our present count (Table 1) is also not unequivocal. A 
positive number is difficult to ascertain because the chromosomes are small, 
hcteromorphic, univalents or fragments may be present, and one or more 
bivalents tend to scpai'ate caidy. Although Pseudoclappia watsonii is listed as 
n ” 19, the chromosome number of this taxon also needs verification. 

The species of Sartirellia, all ii — 18 (Table 1), are exclusively gypsophil- 
ous, with the possible exception of S. ptiberula which occasionally gi’ows in 
soils that are weakly or questionably gypseous. 

Any distributional or taxonomic significance for the diploid (n - 11) and 
tetraploid (n = 22) populations of Thelcsperma megapotamicum is not im¬ 
mediately apparent. Mostly tetraploid and a few diploid populations of this 
species also occur on non-gypseous soils (Powell and Sloan, in pi'cparation). 
The gypsophilic and non-gypsophilic populations are not consistcntlj" dis¬ 
tinguishable except that gj^psophiles in Texas occasionally more closely re¬ 
semble the Mexican T. ramosius (n = 11) than other T. megapotamicum. 

The chromosome number obtained for Petalony.x crenatus (n = 22) differs 
fi’om the u = 23 that was determined for the other four species of the genus 
(Davis and Thompson, 1967). Petalonyx crenatus, a Coahuila endemic on 
gypsum, is isolated from the other species which are widespread in the west- 
ei-n North Amei'ica deserts, and so its chi'omosomal diffci-ence is not sur¬ 
prising. 

The count listed for Tetraclea cmdteri {n = 21) is a first I'eport foi' the 
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genus which has been placed variously in the Verbcnaceae and in the Labi- 
ateae. In both families there are species with x — 7, and both families ex¬ 
hibit taxa with an array of base numbers which could give rise to n = 21. 
The chromosome number of Tetraclea may be of value in placing the genus 
if related genera were studied cytologically. 

A chromosome number for the monotypic Mexican endemic Sericodes 
greggii (n = ca. 15) is reported in Table 1. The approximate count was ob¬ 
tained from but three cells which revealed small, light-staining chromo¬ 
somes, but perhaps it will contribute toward understanding the origin of the 
related genus Larrea (x = 13), a North American-South American disjunct 
(Porter, 1974). 
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Tabic I. ORIGINAL CHROMOSOME COUNTS FOR OBLIGATE AND FACULTATIVl- 
PLANT GYPSOPHILES OF THE CHIHUAHUAN DESERT 


AIZOACEAE 

'-■Si-siii'itim vcrrucosum Raf. 


ASTERACEAE 

As/rr siibidtUus Michx. 
■^BiU'charis cf. wrigbtii Gr.iy 
Bahni ahsiiithifolia Bench 
var. dcalbafa Gray 


8 TEX: Reeves Co. Toyah Lake 4 mi SE Pecos, 
P 1911; 3 mi N of Pecos, S/ 79. 

8 MEX: Coah. 12 mi E of Cuatro Cienegas, P & 
Tu 2279. 


5 Tl'.X; Culberson Co. 20 mi W of Orla, S/ SS. 

9‘' TEX: Brewster Co. near Terlingua Tu s.n. 

12 TEX: Culberson Co. 26 mi \V of Orla, SI 100; 
Reeves Co., 6 mi W of Orla, S/ 5 L 


t = seemingly obligate gypsopbile 
^ = halopbytic gypsopbile 

=; previously unreported clironiosome number 
" /, = 9 II + 1 1, // = 9 11, or « = 8 II + 1 111. 

'■ H = 9 II + 0-3 B chromosomes. 

'■ P 2190, // = 8 II plus 2 fragments 
frequent mulcivalents and univalents 
'■ P, T, Si 245 S, with occasional multivalents 

with early dividing, heteromorphic bivalents, 1-2 fragments, one multivalent, could be 
;; = 17 11 -f 1 I, » = 18 11, or » “ 19 II. 
possibly n — 18 II -p 1 I. 
consistently 18 11 -1- 2 rings of four 

’■ seemingly apomictic, bivalents rarely observed. 
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■\Biirtlcttia iniposii Gr.ty 
''Brirki'lliii sp. 

lirp^croii pinkaiii Turner 
■\Dicri(nociirpiis parrifloriis Gray 


ny.mhiiu ,irn-our DC. 


f/•’ rini mcrti trian thu 
(Blake) Sinnners 

P'.ii pci/oriinn tf. 
Gray 


flili'crui aiiODialii 
B. L. llobins 


I'iiiicriti chlorticfoUil 
Gray 


I-1tit 'criii oppositifolia 
(DC.) Rydb. 


Vlarcria pahucri 
j. R. Johnst. 


I'larcria trinervia 
(.SprciiK.) C. Mobr 


fC', a/I Ian/ill iiiiil/iccps Greene 
var. iiiici-oifpliala I’urner 


11 'lEX: Hudspeth Co. just E of Tommy’s Town, 
P 241S. 

9^^ MFX: Chib. 5 mi W' of Presa Granero, P & T/i 
2027. 

9 Mb.X: Coah. 18 mi li of Cuatro Cienegas, P & 
Th 2270. 

10 Ml'.X: N. L. 7.1 mi S of San Roberto junct., 
P & To 2U,Q; S. L. P., 28 mi S of Matcbuala, 
P & I o 25.ST; Zac., 8.5 mi Nit of Concepcion 
del Oro, P & To 2'>98. 

TEX: Culberson Co. 26 mi of Orla, SI 111. 

8‘ MEX; Chib. 8.1 mi W of Camargo, P & To 
2650. 

TEX: lirewster Co. near Terlingua, P 2!90; 
Ward Co., 5 mi S of Pyote, SI 69. 

9 MEX: 4 mi NW of Cuatro Cienegas, P & Th 
22SI, 5 mi of Cuatro Cienegas, P & Tii 2295. 

10 ME.X: C'.oab. 8 mi S of Cuatro Cienegas, Si, i), 
& P 849. 

18 ME.X: Coab. 26.5 mi N of Concepcion del Oro, 
P & To 2 5 99; N. L. 7.5 mi S of San Roberto 
junct., P & To 25 59; 34.4 mi S of San Roberto 
junct., P & To 2566; S. L. P. 1 mi N of Mate- 
huala, P & To 2568; Si, O S<i P S1S-, 28 mi S 
of Matcbuala, P & To 2579; Zac. 8.5 mi NE of 
Concepcion del Oro, P & To 2594. 

18 MEX: Coab. 12 mi It of Cuatro Cienegas, P & 

Th 2278. 

TEX: Culberson Co. 20 mi W of Orla, S! 73; 
Reeves Co. ca. J/i jiii It of Toyabvale, P 2799. 

18 MEX: Dgo. 9 mi N of Dgo-Zac. border. Si, O, 
& P 85 1; N. L. 4 5-46 mi SE of Saltillo, P & 
To 2 5 5 1; ca. 44 ml S of Saltillo, S/, O, & P 
817; 14-15 mi S of San Roberto junct., P & 
To 2 56 /; Zac. 55 mi NE of junct. 49-54, P & 
To 2 59 5. 

18 MEX: Coab. 3 9 mi N of San Pedro, P & To 
2611; just W of Cuatro Cienegas, P & To 2621; 
67 mi SW of Cuatro Cienegas, P & To 2(>5 1; 
near Matamoros, Si, O, & P 8 5 8; 15 mi E of 
Cuatro Cienegas, Si, O, & P 85 1. 

18 MEX: Cbih. 3 mi W of Camargo, P & To 
2658; 2-3 mi N of Meoqui, P & To 2660; 
S. L. P. ca. 1 mi N of Matcbuala, Si, O, & P 
819. 

TEX: Reeves Co., 1 mi N of Pecos, P 2204; 
William.son Co., ca. 1 mi N of Eiberty Hill, 
Si 812. 

34'’ NEW MEX: Chaves Co. 1-4 mi N of De.Ktcr, 

P 2794. 

51'* TEX: W'ard Co. 6 mi S of Pyote, P 1 876. 


85 


Ga/lliirdii! pinini/ifidu 
Torr. 17 

■^■'Gaillardia fiiriicri 17 

Avcrctt & Powell 

Giif/en-czia wicroccphala 

(DC.) Gray 4 

Gnticrrez'ui cj. tcxana 

(DC.) T. & G. 4 

Guticrrezia sp. 16 

Uaplocsthcs gicggif Gray 

var, grcggii 1 8 


lliipiocsfhes grcggii var. tcxana 
(Conic.) I. M. Johnst. 18 


llaplocsfhcs grcggii cf. var. tcxana 


(Couk.) I. M. Johnst. 18 

laplocsthcs rohiista 
I. M. Johnst. 18 

■\nynn'iiuxys odnrata DC. H 

Uocoma coranopifolia 

(Gray) Greene 6 

Isocoma wrightii 

(Gray) Rydb. 6 


TEX: Culberson Co. 8-H mi W of Orla, Si 26. 
MEX; Chib. 14 mi of Presa Grancro, P & 
Til 202 5; 1.7 mi S of Placer de Guadalupe, 

P & Til 205 5. 

TtiX; Culberson Co. 20 mi W of Orla, Si ?0; 
Ward Co. 7 mi S of Pyote, Si ID. 

MEX: N. L. between Monclova and Monterrey, 
P & Til 229 5. 

TEX: Reeves Co. 7.4 mi E of Pecos, Si 40. 

MEX: Coab. ca. 5 mi W of Oballos, P & Tii 
2252; 1 ml N of Allendc, P & 7’« 2725; N. L. 
Portrero Chico, P & Tii 2311; near Espinoza 
P &: Til 2122. 

NEW MEX: Socorro Co. 48.5 mi E of San An¬ 
tonio, P 2529. 

TEX: Crane Co. near junct. 1 053-329, P 2777; 
Crosby Co. near White River Lake Dam, P 
27S7; Ward Co., just S of Pyote, P /S99; 6 mi 
E of Grandfalls, P 23 5 S. 

TEX: Brewster Co. 1.5 mi W of Terlingua, 
Hig/j & Plig/i 99; Val Verde Co. just N of Lang¬ 
try, P 267S. 

MEX: Coab. 3-4 mi SW of Cuatro Cienegas, 
P & To 2619. 

MEX: N. L. 45-46 mi SE of Saltillo, P & To 
2iU. 

MEX: ca. 15 mi E of Cuatro Cienegas, P & Tii 
2271. 

TEX: Culberson Co. 16 mi W of Orla, Si 57; 
29 mi N of Van Horn, P 2788; Reeves Co. 1 
mi N of Pecos, Si 5 8. 


hocoina ivrightii 

(Gray) Rydb. ca.l2 TEX: Hurspetb Co. ca. 1 mi L of Tommy s 

Town, P 2791. 


Lciicclcnc cricoides 
(Torr.) Greene 


TEX: Culberson Co. 34 mi N of Van Horn, 
P 2395. 


Machacranthcra cf. piiiiiatifida 

(flook.) Shinners 4 MIX: Coab. 3 5.5 mi N of Concepcion del Oro, 

P & To 2601; 67 mi SW of Cuatro Cienegas, 
P & To 26 12; 4 5 mi SW of Cuatro Cienegas, 
Til 600 3. Chib. 11.5 mi W of Camargo, P & 
To 2641; 8.1 mi W of Camargo, P & To 265 1. 
N. L. Garcia Caves, Tii 6578. 

TEX: Culberson Co. 3 6 mi N of Van Horn, 
P 1945; Reeves Co. 4 mi W of Orla, Si 45; 7 
mi SE of Pecos, Si 117. 

Machacranthcra cf. pinnatifida 

(Hook.) Shinners S'" MEX: Chib. 20 mi W of Ojinaga, P, Tii, & 

Si 2458. 
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Mtn-hacraiifln'ril tamtcftijoJia 
(H.B.K.) Nccs 
MclawpoJiiiiij Innautbum 

r. & G. 


Pcrifylc piirryi Gray 
■\Prr/fylc itiu'yi Coult. 


^Pscudorluppia arcnarui 
Kydb. 

^'^■\Psn,docl,il>pia nuitwuii 
Powell & I'urner 

Ps/los/rophc if. ta^ctnia 
(Nutt.) (irccnc 


■pSta-fircIIiii fhnrrictc 


fSitriucIliii lucKiciina 

Cir.ty 


■pSiirfiiidliii pnhenda 
Rydb. 


t Sa r t II cilia ,i;y psophihi 
i’owcll & Turner 

t’\S'(o/rc/o u anioi kri 
Sliinncrs 

S/rpbaiioiiicria paitciflora 
(Torn.) A. Nels. 


Strothcria gyPu,philu 

T held, perm a loiigipes 
Gray 

Theirs per ma megapotamirn m 
(Sprang.) Kunt/.. 

Theirsperma megapotawicn m 
(Spreng.) Kunt/.. 

Theirs per ma mega po/amirii m 


4 d-pX: Reeves Co. 7.4 mi SI- of Pecos, Si .5 5. 

10 TEX: Brewster Co. near Terlingu.i, P 2iH; |ef? 
l).ivis Co. Ne.ir Br.ick’s Tunnel, Si & Bahenek 

.512; Reeves Co. 6 mi W' of Orl.i, Si 50. 

17 iVlEX; Chib. 6 mi of Presa Gr.mero, P & Tii 
20 W; 204‘K 

17 MEX: Chib. 6.5 mi S of Ojin.ig.i, P Sc Tii 2002. 

TEX: Brewster Co. 1.5 mi W of Terlingu.i, 

I/igh & High 97. 

18'' TEX: Reeves Co. 1 mi N of Pecos P 1907; 2142. 

ca. 19'' TEX; Hudspeth Co. just E of Tommv’s Town, 
r 2415. 

16 ddiX: Culberson Co. 2 5.6 mi \V' of Orl.i, Si 77; 
34 mi N of V.in Horn, P 25 94; Reeves Co. 7.4 
mi SE of Pecos, Si 36; W’Grd Co. 6 mi E of 
Gr.indf.ills, P 2i6S. 

18 N1\V Ml’X: Cb.ives Co. 1-4 mi N of Dexter, 

P 2796. 1 I'.X: Cr.ine Co. 13 mi li ol Gr.tndf.ills, 

Arc3’rr 50; Culberson Co. 4 5 mi N of V.in florn, 

P 2/22; Reeves Co., 8 mi \V of Orhi, S! 51; 4 
mi W' of Orhn, Si 46; S mi \V of Orl.i, P 1917. 

18 MEX: Co.ib. 0.5 mi ,S of Est. Herm.in.is, P Si 
To 254K; S. L. P. 1 mi N of M.itelunil.i, P & 
To 2570; 28 mi S of M.itebual.i, P fc To 25SO; 
Z. 1 C. 8.5 mi N of Concepcifin del Oro, P & To 
2595 ; 5 5 mi NE of junct. 49-54, P & To 2592. 

18 MEX: Co.ib. 61 mi \V of .S.iltillo, P & To 2609; 
40 mi N of ,S.il Pedro, P & To 2011; 3 8 ml .S\V 

of Cu.Ttro Cicneg.is, P & To 2626; 68 mi SW of 

Cuatro Cieneg.as, P & To 265 4; 67 mi N of San 
Pedro, Si, O, & P .V4 5; Chib. 12 ml W" of Ca- 
m.ir.go, P eS: To 26 5 5 ; ca. 27 mi NE of El Mor- 
ribn, P & 7M 2666. 

18 MI'.X: Cbdi. ca. 5 mi of Presa tiranero, P 
25 5 6. 

20 TEX: Culber.son Co. 20 mi W of Orl.i, Si 9 5. 

8 MEX: Chib. 6.5 mi S of Ojinaga, P & Tii 2005. 
TEX: Presidio Co. N\V of Candelaria, 11, gb Si 
Gallagher 79. 

8 MEX: N. E, 15.7 mi S of San Roberto junct., 
P & To 2565. 

10 TEX: Brewster Co. near Terllngua, P 25S5. 

11 TEX: Culberson Co. 22 mi W of Orl.i, Si 96. 

ca. 11 TEX: Wbird Co. 7.6 mi S of Pyote, Sf S5. 
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(Sprcng.) Kuntz. 


T/jclcspcriiiii ))/cgupf>/iii)i/cii))/ 
(Sprcng.) Kuntz. 


fT bclcspcrwa rnii/osiiis 
Blake 

■fThclcspcriJiii sciihridiiliiiii 
Blake 

Vcinllci im \iraini Gray 
Vrrhesiini encelioidcs 
(Cav.) Gray 

■fXylo rbiza u' rigb tii 
(Gray) Greene 
BORAGINACEAF. 
f Coldciiiii bispidissiiii ii 
(Torr.) Gray 

CARYOPHYLLACEAE 
■f-'DryiJitiria cf. lyropctula 

t 'Dry«n;r/,f sp. 


CHEXOPODJACEAE 

WYts. 

CRUCIFERAE 

Lc pid ill III m on tan n in 
Nutt. 


Nri'isyrciiia cciiiiporiiiii 
(Gray) Greene 

(Gray) Greene ^ 

■fNcrisyrniia gypuipbila 
Bacon 

’^'Ncrisyvciiia liiicarijolia 
(Wats.) Greene 

-\NiTisyrciiia imcarijoiui 
(Wats.) Greene 


22" MEX: Coah. 1 mi N of Allcndc, P & Tu 272d. 
NEW MEX: Chaves Co. 1-4 mi N of Dexter, 
P 275'>. 

ca. 22 .MEX: Chih. 15 mi SE of El iMorrion, P 2412. 

TEX; Culberson Co. 34 mi N of Van Horn, 
P 2404; Reeves Co. 7.4 mi SE of Pecos, S/ 37; 
1/4; 1/6. 

11 MEX: Coah. 1 mi S of Est. Hermanas, P & Tu 
22(,4. 

12 MEX: Coah. 3 5.5 mi N of Concepcion del Oro, 
P & To 2600. 

18 ME.X: Coah. Las Delicias, P & Tii 269 8. 

17 TEX: Reeves Co. 7.4 mi SE of Pecos S/ 41; 
Ward Co., 5 mi S of Pyotc, SI 67. 

6 MEX: Chih. 10.4 mi S of Ojinaga, P & Tti 2017. 


9 TEX; Culberson Co. 3 6 mi N of Van Horn, 
P 193 9; Reeves Co. 5 mi W of Orla, P 19/4; 
Ward Co. 6 mi E of Grandfalls, P 215 5. 


12 MEX: N. L. between Monclova and Monterrey 
P & Tn 2104. 

12 MEX: Chih. ca. 7 mi NW of Presa Grancro, 
P 2411. 


ca. 9 TEX: Reeves Co. 4 mi W of Orla, S/ 47. 


16 NEW MEX: Socorro Co. 48.5 mi E of San An¬ 
tonio, P 2511. 

Tl X: Culberson Co., 20 mi W of Orla, Si 91; 
34 mi N of Van Horn, P 2400; Hudspeth Co., 
W of Guadalupe Mts., P 2409; Reeves Co., 8 
mi W of Orla, S/ 23; 7.4 mi SE of Pecos, SI 
41; Ward Co., 5 mi S of Pyote, Si 62; 6 mi E 
of Grandfalls, P 23 57. 

9 MEX: Chih. 11.5 mi W of Camargo, P & To 
2640. 

ca. 18 NEW MEX: Dona Ana Co. E. side of San An¬ 
dres Mts., Spelleiiherg & Todsen 2644. 

9 MEX: Chih. near Presa Grancro P & Tii 2026. 

9 TEX: Culberson Co., 20 mi W of Orla, S! 74; 
34 mi N of Van Horn, P 23 97. 

18 TEX: Reeves Co., 7.4 mi SE of Pecos, Si 19; 
Ward Co. 5 mi S of Pyote, SI 61. 
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'''SI rep lit nth ns car'mat us 

Wright 

14 MEX: Chill. 20 ml W' of Ojinaga, P, Tu, & Si 
2457. 

i;UPHORB]ACKAH 

Croton ilio/rns C.iv, 

Croton dioieus Cav. 

14 TEX: Ward Co. 6 mi E of Grandfalls P 2^72. 

21 TEX: Culberson Co. 26 mi W' of Orla. Si 99. 

GHNTIANACHAK 

-f' Centarinni sp. c 

a. 401 .\IEX: Chib. 27 mi NE of El Morridn, P, Tn, 
& Si 24S7. 

IlYDROPHYLLAChAF 

Nani a hispid urn Gray 

7 MEX: Chih. 20 mi W' of Ojinaga, P, Tn, & 
Si 2460. 

t Phaeelia g y psogenia 

1. M. JoKn.se. 

11 MI X: Chih. ca. 6 mi SEi of E.l Morrion, P & 
T n 26S 0. 

f’-Phaeelia ef. integrifolia 

Torr. 

11 TliX: Brewster Co., near Terlingua, P 2iS4; 
Presidio Co. ca. 10 mi W of Candelaria, High & 
Gallagher 90; Reeves Co. 7 mi Sl-i of I'kcos, 
SI 115. 

LINAC1AI-; 

'■Lininn piihernluni 
(PngL'liii.) Heller 

15 TEX: Whird Co. 7 mi S of Pyoce, Si 120. 

I.OASACI'AI- 


P.iieniile lobata (Plook.) Gray 

21 MEX: N. L. Puerto Chico, near Alonterrey, P 
& Tn 2G2. 

huinilis 
(Gray) Dari. 

10 TE.X: Culberson Co. .14 mi N of Van Horn, 
P 2.199; Reeves Co. 6 mi W^ of Orla, Si 49; 

Mentzeliu ninltiflora (Nutt.) 

Gray 

subsp. ninltiflora 

Mentzeha saxieola 

11. J. TIioiit;. & Zavor. 

1 mi W^ of Orla, P 1912. 

9 TEX: Reeves Co. 7.4 mi SE Pecos, Si 14. 

10 MEX: Chih. 27 ml ME of El Morrion, P, Tn, 

Mentzelia .sp. 

& Si 249 G, 8.1 mi W^ of Camargo, P & To 2647. 
10 TEX: Hudspeth Co. 22 mi S of Tommy’s Town, 

P 2422. 

i'-' Petalony\ erenatus 

Gray ex S. Whits. 

22 MEX: Coah. 2 ml off hwy. toward Las Delicias, 

P 2697. 

jVIALVACI'AH 


f^'Sphaeraleea snhhaUata 

Coult. 

10 TE.X: Culberson Co. 3 4 mi N of \Hn Horn, 

P 2.596; W^ard Co. 5 mi S of Pyote, Si 60. 

ONAGRACHAH 


Calylopbns hartiregii Ik-nrh. 
(Raven) 

subsp. flhfolins (Kastw.) 

Towner & Raven 

7 TEiX: Culberson Co. 34 mi N of Van 1 lorn, 

P 240 3; Reeves Co. 6 mi W' of Orla, S! 52. 
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SCROPHULARIACEAE 
‘’■'Castillc]a sp. 


SOLANACEAE 

Chiniuii’saracha villosj Rydb. 

Vhysitlis hedcracfolia 
Gray 


12 MEX: N. L. between Monclova and Monterrey, 
P & Tu 2306; Chili. 15 mi SE of El Morrion, 
P 2-f3>. 


12 MEX: Chill. 20 
S/ 2463. 


MEX: N. L. betw 
P & T/t 23 07. 


of Ojinaga, P, Tii, & 
anclova and Monterrey, 


VERBENACEAE 

■■■Tcfrciclca conlferi Gray 21 MEX: Coah. ca, 3 0 mi NE of San Pedro, P & 

Tu 2660. 


ZYGOPHYLLACEAE 
Y'Scricodcs greggii Gray 

Liin-i’ii fridentuta 
(UC.) Cov. 


ca. 15 MI X: Coah. ca. 54 mi N of San Pedro, S/', O, & 
P ii42. 

13 TliX: Mudspeth Co. 1 mi S of Tommy’s Town, 
P 1560. 
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